In the pilot phase of a national study of the incidence of exercise-related morbidity (ERM), funded at present about either the individual risks or the community costs because representative national information in the UK on the incidence of exerciserelated morbidity is very limited. Hospital discharge information systems deal only with inpatient episodes. The Department of Industry's Home and Leisure Accident Surveillance Systems (HASS and LASS) data8 are restricted to persons attending hospital Accident and Emergency (A and E) departments and thus, in effect, although they provide a large nationally representative case-series they do not enable true incidence rates to be calculated. The 1987 General Household Survey (GHS) has included questions on injuries arising from sport and exercise, but only for those injuries resulting in attendance at A and E departments or contact with a family doctor (general practitioner). A review of the risks of exercise9 concluded that data permitting the calculation of incidence rates for ERM and information on how medical services are provided and apportioned among the various providers are 'essentially nonexistent'.
There has recently been an increase in recreational physical exercise" 2. Predominant reasons for this are increased leisure time and cultural pressures for health and fitness, or at least the appearance of fitness. There is now considerable evidence that exercise results in health benefits3, j articularly with respect to coronary heart disease, hypertension, diabetes, osteoporosis', and depression67 . Whether or not this evidence has promoted the trend towards physical activity, it has certainly encouraged those involved in public health programmes to recommend less sedentary lives.
The benefits of exercise must, however, be considered in the light of the associated risks both for the individuals exercising and for the community as a whole, which must bear the cost of any resulting injury and illness. Unfortunately, nothing is known at present about either the individual risks or the community costs because representative national information in the UK on the incidence of exerciserelated morbidity is very limited. Hospital discharge information systems deal only with inpatient episodes. The Department of Industry's Home and Leisure Accident Surveillance Systems (HASS and LASS) data8 are restricted to persons attending hospital Accident and Emergency (A and E) departments and thus, in effect, although they provide a large nationally representative case-series they do not enable true incidence rates to be calculated. The 1987 General Household Survey (GHS) has included questions on injuries arising from sport and exercise, but only for those injuries resulting in attendance at A and E departments or contact with a family doctor (general practitioner). A review of the risks of exercise9 concluded that data permitting the calculation of incidence rates for ERM and information on how medical services are provided and apportioned among the various providers are 'essentially nonexistent'.
A national study of sports injuries and ERM in 1989-90, supported by the Sports Council of England, is therefore being undertaken, the primary objective of which is to make a national estimate of the annual incidence and seasonal patterns of ERM (on both a per capita and exposure-to-risk basis), and thus to estimate the injury risk in different subgroups of the population and for different activities. This will make it possible to identify epidemiological characteristics of the population that are risk factors for ERM, and hence suggest strategies for primary prevention. In addition, the study will describe the range and provision of medical services and the apportionment of treatment among them.
The national study is being conducted using a postal questionnaire sent to a random sample of the populations of 16 [1989] [1990] . It is expected that responses from more than 1000 persons who have sustained some ERM will be received. The questionnaire asks about participation in sports and exercise, injuries, time off work, restriction from taking part in sports and other daily activities, and use of medical and non-medical services, as well as asking for demographic details about each respondent.
A number of issues regarding the design of the questionnaire and the approach to the sample and its selection needed to be resolved in a pilot study. This also aimed to provide an overall estimate for the injury incidence rate in typical British populations for use in designing the main study, and for making a preliminary assessment of any consequences of injury and the demand for treatment of a growing 'active ' Approval for the project was obtained from both the FPCs and the local medical committees. However, one FPC, in agreeing that the research using the FPC register could go ahead, required that the approach to patients should be made via the patient's GPs rather than directly by us, whenever the doctors wanted this.
Sample size It was decided that approximately 100 persons injured in the previous 4 weeks should be identified in the pilot study. Based on activity levels reported in the 1986 General Household Survey', and assuming that an individual who plays sport regularly might expect two, usually minor, injuries during a year, and assuming an 80% response rate, it was calculated that 8000 persons aged between 16 and 65 would need to be included in the sample. Based on these calculations, a sample size of 300 persons in each month in each area (a total of 7200 persons), was chosen.
Questionnaire mailing
In one area (A) the sampling was relatively straightforward. Each month a systematic 1/450 random sample of the names and addresses of all persons on the FPC register aged between 16 and 65 were selected and were sent the pilot study questionnaire and up to two reminders.
In the other area (B), where the patients were accessed via their GP, a two-stage sample had to be drawn. To ensure that a representative sample would be drawn throughout the year, at the beginning of the study all the GPs were allocated into monthly groups on the basis of the geographical location and list size of their practices. Each month a simple 1/666 random sample of the names and addresses of patients within the specified age range on the lists of each GP in that monthly GP sample was drawn.
Each GP in the month's sample was then sent a list containing the names and addresses of the sample of his or her patients, together with copies of the questionnaire and covering letters. Out of a total of 165 GPs on the FPC list in September 1987, only three refused to take part in the study. Each of the remaining GPs was asked to check that the names and addresses on the list were correct, to delete any patients whom should not be approached for social or medical reasons, and to indicate whether they wished to mail the questionnaires themselves, or whether mailing could be done directly by us. Thirteen (8%) elected to mail the questionnaire themselves.
Interviews with respondents
To validate the responses to the postal questionnaires, interviews were carried out in respondents' homes in one of the FPC areas (A). On the basis of their answers to the postal questionnaire, respondents were divided into three groups: 1. Non-exercisers who reported no exercise activity during the previous year (nl, the number of such respondents in area A = 1685). 2. Exercisers who did report exercising in the previous year (n2 = 844). 3. Exercisers reporting an exercise-related injury or illness which ocurred in the previous 4 weeks (n3= 71).
Random samples of 115 (7%) of the respondents in group 1, 66 (8%) of respondents in group 2, and all those reporting an injury in the previous 4 weeks (group 3), were offered interviews. The interviews were generally held 1-2 months after receiving the questionnaire except in the case of those reporting injuries, who were interviewed on average 22 days (range 8-71) after they returned their questionnaires. One hundred and one interviews were completed altogether, 31 with reported non-exercisers, 33 with regular exercisers and 37 with regular exercisers who had reported a recent injury or illness. Nineteen of this latter group reported being treated for their injury, and they were asked at interview if we could approach their treatment providers in order to confirm details of the diagnosis and management of their injuries; 17 agreed to this.
Statistical methods
The exercise participation rates, and injury rates, reported in this study have been calculated by combining the results from the two areas using a weighted average, with weights proportional to the inverse of the achieved sampling fractions in each area (i.e. proportional to the size of the FPC population aged 16-65 divided by the number of respondents returning usable information).
Results

Response rates
In area A the overall return rate was 73.2%, and, discounting those questionnaires known not to have been received because they were 'Returned to sender', the nominal response rate was 80.6% (see Table 1 ).
In area B, where the GPs were asked to verify the names and addresses before the questionnaires were sent out, the return rate was 80.5% and the nominal response rate was 84.2%.
In area A, where the age and sex of each individual in the sample was known, the return rates for men (67%) were less than for women (79%), and were less for younger (45 years or under) adults (71%) than for older adults (77%). If those questionnaires which are known not to have been received are discounted, then the nominal response rates were 74% for younger men, 80% for older men, 83% for younger women, and 86% for older women. the UK. Table 3 shows the estimated average number of occasions of participation in the last 4 weeks per participant. The activities most frequently participated in were cycling, athletics, horse-riding, and keep fit. These data agree well with those from GHS after allowing for the facts that GHS is a national sample and also actually reports the average number of days of participation rather than the number of occasions.
Injury rates Of the 1249 respondents who reported exercising in the 4 weeks before they completed the questionnaire, 137 (11%) claimed to have sustained some injury or illness. Of these, 21 had two separate injury incidents in the 4 weeks, so that a total of 158 incidents were reported. These 158 incidents involved 166 separately identified injuries: 76 (48%) of the incidents resulted in participants being restricted from taking part in any of their usual activities for any length of time (restrictive injuries); and 64 (41%) of the incidents resulted in treatment being sought from a third party, Amongst the 117 injuries of a specified nature, sprains (53, 45%), particularly of the ankle (16, 14%), were the most frequent injury. Indeed, ankles were the most frequently injured part of the body (15%), with legs (14%), knees (11%) and the back (11%) the next most common.
The 'cause' of each injury incident was coded as far as possible from the brief decription of how the injury occurred which the respondents provided. We attempted from their descriptions to determine whether or not the incident had occurred 'within the NK, not known rules' governing the sport or activity, and whether the injury was extrinsic and the result of the subject striking or being struck by an object or being in collision with another person; or an 'intrinsic' injury, typically due to over-exertion (Table 4) . Of the 158 injury incidents, 89 (56%) were intrinsic, and the remaining 69 (44%) extrinsic. Only 11 out of 149 incidents (7%) appeared to have occurred outside the rules or practices of the sport or activity. Table 5 shows injury rates for all self-reported injuries and all incapacitating injuries by age of respondent. After the age of 45 years there is a dramatic decline in the self-reported injury rate, and only ten (6.3%) of the 158 self-reported injuries and seven (10%) of the 70 incapacitating injuries occurred in the 1590 (35%) respondents aged over 45 years. Consequently persons aged over 45 are excluded from the main study.
The treatment providers in all 158 incidents are shown in Table 6 The 33 participants who were interviewed who claimed not to have been injured were pressed at the interview about any injury or illness, however minor, which they sustained whilst exercising in the 4 weeks before completing the questionnaire. Seven (21%) of these reported some injury or illness. In three cases the respondent was not certain that the injury or illness was the result of the activity. Two had the recurrence of old problems which had never cleared up; one regarded the injury (strained arm muscles) as a 'hazard of the activity' (climbing); and one had simply thought the slight ankle sprain sustained while running as too trivial to report.
With the consent of those interviewed, 17 treatment providers were approached for confirmation of information given on questionnaires and at interview, and 15 responded. In 12 (80%) the provider, the nature and site of the injury, and the fact that it was a sports injury was confirmed. In three cases, A and E department records did not confirm the statements of patients on their questionnaires. In one case the attendance at an A and E department and the nature and site of the injury were confirmed but the The extent of any non-return bias in the pilot study reported here is limited by the fact that return rates of 73% and 80% in the two areas were achieved, with about a half the non-return rate due to non-receipt and the other half due to non-response. However, we did find that men and younger persons were less likely to return questionnaires than women and older persons largely due to non-receipt. Whilst this may of course affect the estimated exercise participation rates, it is less likely to cause any bias or distortion in estimates of injury rates amongst exercisers. Furthermore, in the main study currently under way the age and sex of each individual in the sample is known and so post-sample stratification and reweighting to take account of any age and sex non-return bias can and will be made.
The possibility of using either the electoral roll or the post-office postcode address file (PAF)10, which is a list of all addresses in the country to which mail is delivered, to lessen the problem of non-receipt was considered. Neither option is suitable. There is no indication of the age of any individual listed on the electoral roll nor of the age composition of households in PAF and so questionnaires would be sent to all adults aged over 17 years. Furthermore, using
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Turning to bias due to the joint effects of non-response and question validity, the sport and exercise participation rates estimated from this pilot study compare well with those reported in the 1986 national GHS sample. Such a comparison is, however, complicated by the fact that participation in sporting activities is very strongly related to age, sex and socioeconomic status. Furthermore, there are substantial regional differences in sports participation" which, together with regional differences in socioeconomic conditions, makes it difficult to compare a sample from just two areas with a national sample such as the GHS. Nevertheless, some points can be made. Firstly, the participation rates were of about the right order, and for some groups they corresponded exactly to the GHS results. However, taking the GHS participation rates as a standard there is some suggestion that the more active sports (e.g. squash, football) and those 'recreational activities involving vigorous physical exercise' (e.g. keep fit) were more frequently reported than less active sports (golf) and less sport-like activities (cycling, swimming, ice-skating). This suggests that any biases were not due to non-return, but due to a differential response to the wording of the exercise question which may have been more readily eliciting active sports than other activities involving exercise.
This was confirmed in the follow-up interviews where it was found that amongst 64 uninjured respondents who were interviewed, 17 reported some additional activity that they had not listed on their postal questionnaires. However, in nearly all instances those were the less 'sport-like activities' such as keep fit, swimming, hiking and cycling. Of course, whether or not these activities are readily recognized as sports, they are activities which confer cardiorespiratory benefits and should be included in the main study. Accordingly, we slightly modified the wording of the question dropping the reference to 'vigorous' activities and including reference to 'fitness activities'. The question now asks about participation in 'any active sport or other recreational or fitness activity involving physical exercise'.
Turning to the question of the injuries, it was clear from the interviews that where a full description has been provided on the questionnaire, injuries were being reliably reported. The follow-up of treatment providers largely confirmed the details provided by 15 respondents, although there was some question about the accuracy of recording attendance at A and E departments.
On the basis of the 21 self-reported attendances at A and E departments following episodes of ERM in the previous 4 weeks, we estimate that there were 53 (95% confidence interval:29,77) such episodes per 1000 population aged 16-65 per year in the two areas. This is equivalent to approximately 1.5 million attendances per year nationally. This surprisingly high figure is approximately confirmed by the LASS data8 which shows that there were about 1.5 m attendances at A and E departments nationally following leisure accidents in 6 (summer) months of 1987. Of attendances following an incident in a known activity for persons of known age in the LASS data, 27% occurred in persons aged 15-64 following 'sport' and a further 11% following walking, running or cycling. These figures suggest that there may be 1.1 million attendances following incidents resulting in ERM per year in persons aged 15-64.
Our pilot study results indicate that A and E attendances represent only 28% (21/76) of all restrictive injury episodes. This suggests, firstly, that there may be 4-5 million restrictive injury episodes per year in England and Wales, and secondly that the numerous published reports on the epidemiology of sports injuries which have been based on figures from A and E departments and sports injury clinics may be very misleading.
